Adenovirus vector-induced innate inflammatory mediators, MAPK signaling, as well as adaptive immune responses are dependent upon both TLR2 and TLR9 in vivo.
Adenovirus (Ad) vectors are promising candidates for both gene transfer and vaccine applications. In this study, we investigated the role of TLR2 in innate and adaptive immune responses to Ad and/or the transgene it expresses following systemic injection. We found that Ad directly activates ERK1/2 in vivo, but that initiation of ERK1/2 activation is primarily a MyD88/TLR2-independent, but Kupffer cell-dependent, event. The complexity of Ad-induced innate immune responses was confirmed when we also found that both TLR2 and MyD88 functions are required for the sustained activation of ERK1/2. Although we found that the initial activation of NF-kappaB by Ads is dependent upon MyD88, but independent of TLR2 in (non-Kupffer cells) the liver, TLR2 significantly influenced the Ad-induced late phase NF-kappaB activation. These very rapid responses were positively correlated with subsequent innate immune responses to the Ad vector, as our results confirmed that the induction of several cytokines and chemokines, and the expression of innate immune response genes following Ad injection were TLR2 dependent in vivo. The requirement of TLR2 in Ad-induced innate responses also correlated with significantly altered adaptive immune responses. For example, our results demonstrate that the generation of Ad-neutralizing Abs, and anti-transgene-specific Abs elicited subsequent to Ad vector treatments, are both dependent upon TLR2 functionality. Finally, we found that several Ad-induced innate immune responses are dependent on both TLR2 and TLR9. Therefore, this study confirms that several (but not all) Ad-induced innate and adaptive immune responses are TLR dependent.